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DEVELOPER TOOLS

Debuggers: cuda-gdb, Nsight Visual Studio Edition

(Global Scope)

- BLOCK_SIZE * w8;

Profilers : Nsight Systems, Nsight Compute, CUPTI,NMDIATools eXtension (NVTX)
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Correctness Checker: : Compute Sanitizer

$ compute-sanitizer --leak-check full memcheck_demo

========= COMPUTE-SANITIZER

Mallocing memory

Running unaligned_kernel

Ran unaligned_kernel: no error

Sync: no error

Running out_of_bounds_kernel

Ran out_of_bounds_kernel: no error

Sync: no error

Invalid _ _global__ write of size 4 bytes
at ©x60 in memcheck_demo.cu:6:unaligned_kernel(void)
by thread (9,0,0) in block (©,0,0)
Address Ox400100001 is misaligned

IDE integrations : Nsight Eclipse Edition
Nsight Visual Studio Edition
Nsight Visual Studio Code Edition

Debug - vectorAdd/src/vectorAdd.cu - Nsight

File Edit Source Refactor Navigate Search Project Run Window Help
[mil B (-0 -@ Q- w B ES DC B % B e
%5 Debug 52 E 4 i» ¥ = O &= variables % Breakpoints @ CUDA 2 . =i Modules =0

¥ £ vectorAdd {0} [device: gk110 (0)] (Breakpoint) -
» @ CUDA Thread (0,0,0) Block (0,0,0)
¥ %l All CUDA Threads
~ & Block (0,0,0) [sm: 11]
> i CUDA Thread (0,0,0) [warp: 0 lane: 0] (vectorAdd.cu:36)

[g vectorAdd.cu 8

34 int i = blockDim.x * blockIdx.x + threadIdx.x;
36 if (i < numElements)
{

38 C[i] = A[i] + BIil;
39 }
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PROGRAMMING THEVIDIAPLATFORM

ACCELERATED STANDARD LANGUAGES
ISO C++, ISO Fortran

std::transform(  par, X,
[ =] (loat x, floaty
a*x; }

);

Xtn,y,y,
){ returny +

do concurrent (i = 1:n)
y(i) = y(i) +a*x(i)
enddo

import cunumeric as np
A
def saxpy(a, X, y):

[T += a*x

CPU, GPU, and Network

INCREMENTAL PORTABLE OPTIMIZATION

OpenACC, OpenMP

#pragma acc data copy( x,y ){
std::transform(par, X, x+n,vy,Yy,
[=] (float x, floaty ) {

returny + a*x;

|k

#pragma omp target data map(  x,y ) {

std::transform(par, X,
[ =] (loat x, floaty ) {
returny + a*x;

Xn,y,Yy,

|k

ACCELERATION LIBRARIES

PLATFORM SPECIALIZATION
CUDA

__global__
void saxpy (int n, float a,
float *x, float *y) {
int i = blockldx.x *blockDim.x +
threadldx.x :
<nmy[ i]+=ax[ i]

int main(void) {

cudaMemcpy(d_x, X, ...);
cudaMemcpy(d_y, vy, ...);

saxpy <<<(N+255)/256,256>>> (...);

cudaMemcpy(y, d.y,...);

Communication Data Analytics

Quantum

<ANVIDIA.



NVIDIA HPC SDK

Available at developer.nvidia.com/ hpc-sdk, on NGC, via Spack and in the Cloud

Libraries Libraries Libraries

Programming
Models

Standard C++ & Fortran

OpenACC & OpenMP

nvce nvc

nvfortran
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CuBLAS CUTENSOR
CuSPARSH CcuSOLVER

HPEGX
MPI
UCX SHMEM
SHARP HCOLL

NVSHMEM
NCCL

cudagdb

Systems

Compute

Device

Develop for the NVIDIA Platform: GPU, CPU and Interconnect

Libraries | Accelerated C++ and Fortran | Directiv€dJDA

7-8 Releases Per Year | Freely Available
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NSIGHT TOOLS WORKFLOW

Start here

l

Nsight Systems

Comprehensive systentlevel

erformance
P Re-check overall

performance

Re-check overall
performance

Dive into graphics
frames

Dive into top CUDA kernels
by using metrics/counter
collection

N

Detailed CUDA kernel performance

Nsight Compute Nsight Graphics

Detailed frame/render performance

5

<A NVIDIA.



NSIGHT SYSTEMS

SYSTEM PROFILER

Key Features:

A Systemwide application algorithm tuning
A Multi-process tree support

A Locate optimization opportunities
A Visualize millions of events on a very fast GUI timeline
A Or gaps of unused CPU and GPU time

A Balance your workload across multiple CPUs and GPUs

A CPU algorithms, utilization and thread state
GPU streams, kernels, memory transfers, etc

A Command Line, Standalone, IDE Integration

OS: Linux (x86, Power, Arm SBSA Tegra), Windows, MacOSXhost
GPUs: Pascal+
Docs/product:

https://developer.nvidia.com/nsight -systems
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Bottom-Up View = | Process [9635] vmd_LINUXAMDG4. 11 (3 of 19 threads)

99.82% (23,260 samples) of data is shown due to applied filters.

Symbol Name

v VolumetricData:compute_volume_gradient()
 VolumetricData:compute_velume,_gradient()
v BaseMolecule:add_volume_data(char const’, double const*, double const, double const*, double const?, int, in, int, float*)
v VMDAppzmolecule_add_volumetric(int, char const”, double const”, double const”, double const, double const”, int, int, int, float™)
v obj_segmentation(void®, Tcl_Interp”, int, Tc_Obj" const”)
[Max depth]
+ BaseMolecule:add_volume data(char const”, float const”, float const”, float const”, float canst”, int, int, int, float”, fleat”, float™)
~ MolFilePlugin:read volumetric(Molecule™, int, int const”)
 VMDAppzmolecule_load(int, char const”, char const”, FileSpec const”)
~ text_cmd_mol(void®, Tcl_Interp®, int, char const™)
 TellnvokeStringCommand
~ TelEvalObjvinternal
v TelExecuteByteCode
 TelCompEvalObj
 TelEvalObjEx
v Tel_RecordAndEvalObj
 TelTextinterp::evalFile(char const”)
v VMDApp: logfile_read(char const”)
v VMDreadStartup(VMDApp")
[Max depth]

> 0x7F10ca7022d6
> obj_segmentation(void®, Tel_Interp”, int, Tel_Obj* const®)

Self, % Module Name
20.14 /home/johns/vmd/src/gtcbuilds/vmd_LINUXAMDE4.11
20.14 /home/johns/vmd/src/gtebuilds/vmd_LINUXAMDEA. 11
18.30 /home/johns/vmad/src/gtcbuilds/vmd_LINUXAMDS4.11
18.30 /home/johns/vmad/src/gtcbuilds/vmd_LINUXAMD64.11
18.30 /home/johns/vmad/src/gtcbuilds/vmd_LINUXAMD64.11
18.30 [Max depth]
1.84 /hemefjohns/vmad/src/gtcbuilds/vmd_LINUXAMDE4.11
1.84 /home/johns/vmd/src/gtcbuilds/vmd_LINUXAMDE4.11
1.84 /home/johns/vmad/src/gtcbuilds/vmd_LINUXAMDE4.11
1.84 /home/johns/vmd/src/gtcbuilds/vmd_LINUXAMDG4.11
1.84 /home/johns/vmd/src/gtcbuilds/vand_LINUXAMDS4.11
1.84 /home/johns/vmd/src/gtcbuilds/vmnd_LINUXAMDS4.11
1.84 /home/johns/vmd/sre/gtebuilds/vend_LINUXAMDE4.11
1.84 /home/johns/vmad/src/gtcbuilds/vmd_LINUXAMDS4.11
1.84 /home/johns/vmad/src/gtcbuilds/vmd_LINUXAMDS4.11
1.84 /home/johns/vmad/src/gtcbuilds/vmd_LINUXAMDS4.11
1.84 /home/fjohns/vmad/src/gtcbuilds/vmd_LINUXAMDS4.11
1.84 /home/johns/vmad/src/gtcbuilds/vmd_LINUXAMD64.11
1.84 /home/johns/vmad/src/gtcbuilds/vmd_LINUXAMD64.11
1.84 [Max depth]
5.13 Just/lib64/libcuda.s0.390.25
3.4 /home/johns/vmd/src/gtcbuilds/vmd_LINUXAMDE4.11



https://developer.nvidia.com/nsight-systems

7

<ANVIDIA.



